Insulin enhances amylase and lipase activity in the pancreas of streptozotocin-diabetic rats. An in vivo study.
To analyze the biochemical effect of in vivo insulin therapy on the amylase and lipase activities in the pancreatic acinar cells of streptozotocin-diabetic rats, and to detect any possible regeneration in the beta cells of the islets of Langerhans using transmission electron microscopy. Adult male albino Fischer-344 rats were divided into 3 groups, the first group received drug vehicle and served as controls, the 2nd group was made diabetic with a single intravenous dose of streptozotocin (75 mg/kg body weight), while the 3rd group was made diabetic as in its 2nd group but the rats were treated with Lente human insulin. Their body weight, blood glucose and glucosuria were regularly recorded, and blood samples for serum immunoreactive insulin assay were taken from each rat at sacrifice. The largest part of each excised pancreas was homogenized for biochemical assay of amylase, lipase and insulin, while only a small part of the gland was used for morphological survey. The study was conducted in the Faculty of Medicine, University of Jordan, Amman, Jordan. The serum immunoreactive and pancreatic-homogenate insulin levels of the untreated diabetic rats were reduced by 85% and 37% compared with those of the controls. Their pancreatic amylase and lipase levels were also reduced by 66% and 43%. Insulin treatment of diabetic rats resulted in a 65-fold increase in serum immunoreactive insulin, and approximately 61%, 47%, and 25% increase in the pancreatic-homogenate levels of amylase, lipase, and insulin. Electron microscopic examination of the pancreas of untreated and insulin-treated diabetic rats showed no evidence of beta cell regeneration. Inspite of the controversies in an extensively studied field of in vivo and in vitro influence of insulin on pancreatic enzymes, our present biochemical data clearly indicates that in vivo insulin administration has a stimulant effect on both amylase and lipase activity in the pancreatic acinar cells of streptozotocin-diabetic rats. It also proposes that insulin might play an important role in beta cell regeneration although no morphological evidence of beta cell mitosis was demonstrable. We finally suggest that the biochemical assay of pancreatic enzymes might be of value in determining the severity and chronicity of human insulin-dependent diabetes, and can be used as a parameter in evaluating the response to treatment.